As the development of modern-high technology application is growing, demands of the constant supply of Scandium (Sc) and rare earth elements (REE) as a new green source of energy is increasing. Meanwhile, source of these elements are limited hence new source of these minerals have to be found. Nowadays, Scandium (Sc) is an important metal for electrolyte of solid oxide fuel cells and the demand is likely to increase in the near future. In addition, REE is an important element in the use of permanent magnets and rechargeable batteries. Exploration on critical metals and rare earth element in Indonesia is still scarce due to lacking of skillful human resource who understand about the occurrences and distribution of these elements. Based on the most update investigation, critical metal particularly Scandium can be found in weathering crust of highly weathered nickelcontained ultramafic rock. Scandium will be concentrated in limonite and saprolite layer, but the volume of enrichment is still unknown. Meanwhile, rare earth element found in granitic rocks particularly in zircon, monazite and xenotime. It has been reported that rare earth ore were extracted from heavily weathered granitic rocks. Sulawesi Island is one of the island where lateritic deposit from heavily weathered ultramafic can be found. The lateritic soil can be potential source of scandium. Meanwhile, granitic rocks cover almost 20% of the island which also potential source of rare earth element. These suggest that Sulawesi Island has a big potential and challenge for critical metal and rare earth element exploration. This manuscript reports the exploration potential and challenge of critical metal and rare earth element in Sulawesi based on geological data.
INTRODUCTION
Nowadays, Scandium (Sc) is an important metal for electrolyte of solid oxide fuel cells and the demand is likely to increase in the near future. In addition, REE is an important element in the use of permanent magnets and rechargeable batteries.
Meanwhile, Scandium is usually found only in two different kinds of ores. Thortveitite is the primary source of scandium with uranium mill tailings byproducts also being an important source. World productions amount to only 50 kg per year. There is no estimate of how much is potentially available.
REE is heavily dependent on some weathered crust deposits in China (ex. Bayan Obo Deposit and highly weathered granitic rock from Southern China). These conditions have led to the growing concern that the world may soon face a shortage of scandium and rare earth elements resources.
Therefore, other sources of scandium and rare earth elements are expected to be developed in order to balance supply and demand of them. However, little attention has been paid to the genesis of Sc-bearing deposits and REE in the world, particularly in Indonesia. In this study, we report the potential distribution of Sc and REE in Indonesia.
As Sc is a compatible element, mafic rocks generally have higher Sc contents. Scandium is incorporated into pyroxene (or amphibole) but is rarely contained in olivine. Thus, pyroxinite has higher Sc contents than peridotite. 
GEOLOGIC SETTING OF IONIC TYPE REE DEPOSIT
The deposits occur in the weathering crust of granites which supply the REE source for mineralization. The moisture and rainy climate in near subtropic zone provide a suitable condition for REE to be transferred and concentrated in the weathering crust of granites which are rich in REE
A. Mineralizing characteristic of ionic type REE deposits
In fact, the so-called ionic type deposits are 
B. Primary RE minerals
The primary RE minerals are hosted in granitoids. Under weathering conditions, some of them are resistant to weathering, some semiweathered and some completely weathered and disappear.
EXPLORATION POTENTIAL AND CHALLENGE IN SULAWESI

A. Scandium
Sulawesi Island is located in the central part of the Indonesian archipelago, which consists of four tectonic provinces [4] : (1) 
B. Rare earth elements
The granitic rocks are widely distributed in Sulawesi Island in the central part of Indonesian Archipelago [5, 6] . They occupy the western part to the northern part of the island, encompassing for more than 400 km (Fig.2) . The island is situated in the equatorial line and hence is located in tropical climate, causing the surface of the rocks is susceptible to weathering and alteration process. It has been reported that REE are mobile and tend to be enriched during weathering of granitic rocks in some sub tropic areas [1, 3] . In addition, enrichments of REE in weathered granitic crusts from tropic areas were also reported [7, 8] .
Generally, the granitic rocks in Sulawesi are heavily weathered for example Polewali and Mamasa area. The enrichment of REE in the weathered granitic rocks can be found in two types, namely; placer deposit and ion-adsoprtion type deposit (Fig. 2) . The typical of the granitic rocks which enriched in REE is predominantly I-type granitic rocks. REE are adsorbed on clay (e.g.
kaolinite, halloysite) and can be extracted by ionexchangeable electrolyte solution (Fig. 3) . [6] .
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